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Acute hypothyroidism in a severely ill surgical patient

A case of acute postoperative hypothyroidism in a 62.year old woman is presented. One month before emergency admission because of a perforated gastric ulcer the patient had normal thyroid function, despite removal of a thyroid adenoma 20 years earlier. Foltowbtg surgery the patient developed circulatory instabili~, renal insufficiency, hypothermia and immeasurable concentrations of thyroxine (T4) and triiodothyronine (Ts). Treatment with triiodothyronine was commenced but the patient died following an epi,~ode of severe hypotension,
During acute illness in euthyroid patients, peripheral thyroid hormone metabolism is altered, resulting in the "sick euthyroid syndrome", t in which the laboratory findings characteristically are low 3,5,3' triiodo~yronine (T3) and thyroxine (T4), normal free T4 and TSH, and an elevated 3,3',5' tfiiodothyronine (reverse T3, rT3).l The role the "sick euthyroid syndrome" may play in increasing operative risk has not been detemdned.
This case report describes a patient with clinical symptoms of hypothyroidism and very low T 3 and Ta after a severe surgical illness, despite evidence of normal thyroid function one month before the acute illness.
Case report A 62-year-old woman was admitted with a three-day history of abdominal pain and vomiting. The patient gave a ten-year history of polymyalgia rheumatica treated with non-steroidal antiinflammatory drugs and for short periods with eorticosteroids. Twenty years earlier she had under gone surgical removal of a thyroid adenoma. After this operation thyroid function was normal, and no medica] therapy was required. One month before the current admission the patient complained of increasing muscle pains and investigation revealed the following: haemo On the day of admission the patient was pale, with clinical signs of ileus, but her level of consciousness was normal. The thyroid gland was not enlarged. Blood pressure was 110180, heart rate 150,rain -~. Laboratory investigation showed: haemoglobin 7.8 mmol.L -l , leucocyte count 9.7 x 109'L-I piatelets 239 x 109-L-t, serum potassium 5.9 mmoI.L-i, sodium 130 mmoI.L -l, ereatinine 249 ~,mol.L-t
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The patient was transferred to the operating theatre where a perforated gastric ulcer with severe peritonitis was found, during O0 minutes of uncomplicated diazepam/fentanyl anaesthesia. There were no signs of hypoxaemia and the lowest recorded blood pressure was 100/60.
After the operation (oversewing of the ulcer) the patient was admitted to the Intensive Care Unit, because of respiratory insufficiency. Postoperatively she was unconscious, with a weak reaction to painful stimuli. Her temperature was low (36.6~
immediately postepera tively and fell further to 35.5 ~ C during the next ten days. Culture of the abdominal wound showed E. Coil and treatment with netilmicin and ampicillin was begun, The serum concentration of netilmicin never reached toxic levels.
One week later, the leucocyte count had fallen from 11.4 x 10~.L -t to 5.4 x 109.L -~ . Steroid treatment was continued throughout the admission with cortisone 100 mg/day IV.
The cardiovascular status was initially good but one week later treatment with dopamine 7.0 ~,g'kg-t-min -t was necessary to maintain circulatory stability. All efforts to wean the patient from the ventilator were unsuccessful. Haemodialysis was started because of increasing renal insufficiency. Twelve days postoperatively the serum "1"4 concentration was < 20 nmoI.L-~ and the T3 was < 0.5 nmol.L-~ (1.6-2.9). Treatment with triiodothyronine 10 txg IV three times daily was initiated, but the patient died two days later following cardiovascular collapse, with severe hypotension and bradycardia < 50 beats-rain -~, despite dopamine 15 ixg.kg-~.min -~. Body temperature remained below 36 ~ throughout the course of treatment.
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An EEG performed the day before death showed severe diffuse changes consistent with hypoxaemia.
Postmortem examination revealed an enlarged thyroid gland with small nodular cystic areas. A severe generalized peritonitis was also found and the kidneys showed signs of acute diffuse interstitial nephritis. All other organs appeared normal.
Discussion
Alteration in thyroid function during non-thyroid illness has been long appreciated. 2 Kaptein et al. 3 found that in critically ill patients there was a correlation between decreases in free T4 and increased mortality, The serum To may be a marker of severity of illness, Low serum To concentration is associated with poor prognosis. However, it remains to be established whether this is in fact a causal relationship. It is not clear whether changes in thyroid function contribute to morbidity or are merely a normal response to injury.
The absence of a serum TSH elevation despite low circulating levels ofT3 and 1"4 has been taken as evidence of euthyroidism in non-thyroid illness,2 Another explanation could be that the action of thyroid hormones on the pituitary gland is distinct from their action on peripheral tissue, suggesting that TSH may not be the best indicator of euthyroidism, a Becker et al. s found a very high metabolic rate in patients with burn injuries, despite a low free fraction of thyroid hormone and suggested that the increase in metabolic rate was due to an increase in catecholamines. Furthermore, treatment of a group of patients with triiodothyronine did not influence survival rate.
The decrease in serum T 3 and increase in rT3 levels in nonthyroidal illness result from decreased 5'-monodeiodinase activity. ~ About 80-100 ~xg ofT4 and 30 0,g Tj are produced daily. The half, life of T4 is approximately one week, that of T~ approximately 24 hours. Thyroid hom~one production is regulated through a "feedback loop" by TSH. TSH production increases when serum T4 falls. The relative metabolic activity of T4, T~ and rT3 are 1:3:0,75.
Zaloga et al. ,6 in a longitudinal study found a decrease in thyroid function one day after cardiac surgery, with normal function four weeks later.
Hypothyroidism produces major derangements of nom~al physiology, including depression of myocardial function and decreased hypoxic and ventilatory responses. Thyroid supplements should be given preoperatively to hypothyroid patients before emergency surgery. 7 Our patient had a history of thyroid disease many years before the current admission. Thyroid function was normal one month before admission but, as shown during subsequent pathologic examination, there was muhinedular enlarge-75 ment of the gland. Postmortem examination, however, did not explain the cause of the hypothyroidism after the surgical stress. Our patient had many clinical signs of impaired thyroid function: low temperature, decreased cardiovascular function and mental disturbance. Dopamine infusion lowers both basal TSH and blunts the TSH response to TRH, t suggest,tug a physiological role for endogenous dopamine in the control of TSH secretion. The clinical implication of this is small and should not lead to diagnostic confusion. ~ However, these symptoms are nonspecific in intensive care patients and at present there are no data 1,o support routine thyroid hormone treatment of patients with the "sick euthyroid syndrome."
Post-il!iury changes in thyroid function and their possible role in increasing morbidity in severely ill patients deserve further study.
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